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for motor vehicles, such as delivery trucks, in particular, 
there is an ever present need for providing a ramp which is 
lightweight, durable and easy to manipulate when moving the 
ramp between a stored position on the motor vehicle and a 
selected working position for loading or unloading cargo. 
In order to provide a ramp with a sufficiently shallow slope 
in its working position, folding ramps have been developed 
wherein the ramp is constructed to have at least two ramp 
sections pivotally interconnected. However, when this type 
of ramp is provided, it is necessary to also provide 
intermediate support structure generally at the pivot 
connection or hinge joint so that the hingedly 
interconnected ramp sections are properly supported in their 
working positions . 

[0003] Moreover, it is also important that the 

intermediate support structure provide support for the ramp 
which facilitates ease of movement, when desired, but 
otherwise resist such movement, and be movable to a 
retracted position out of the way when the ramp is moved to 
its stored position. However, the ramp support structure 
must also be suitably latched in its working position to 
minimize the chance of collapse when the ramp is in use. It 
is to provide the above-mentioned desiderata in cargo 
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BACKGROUND 



[0002] 



In the art of cargo loading and unloading ramps 



vehicle loading and unloading ramps, as well as other 
features, that the present invention has been developed. 

SUMMARY OF THE INVENTION 
[0004] The present invention provides an improved loading 
and unloading ramp for cargo vehicles, such as motor 
delivery trucks and the like. 

[0005] In accordance with one aspect of the present 
invention, a folding cargo loading and unloading ramp is 
provided which is easily stored in a folded position on the 
vehicle and may also be easily manipulated by one or more 
persons for movement between a stored position and a working 
position. In this respect the ramp of the present invention 
is of lightweight but durable construction and is provided 
with an improved arrangement of handles for moving the ramp 
between a working and a stored position. The ramp of the 
present invention is also provided with an improved 
arrangement of rollers, slides and locating bosses for 
supporting the ramp for movement between working and stored 
positions and for securing the ramp in a working position. 
[0006] The present invention further provides a folding 
ramp with an improved latch mechanism which automatically 
latches a support leg assembly when such leg assembly is 
moved to its working position. The latch mechanism is 
easily manipulated for releasing the support leg assembly 
for movement when it is desired to move the ramp from a 
working position to a stored position. 

[0007] Still further, the present invention provides an 

improved arrangement of intermediate support structure which 
includes tubular support legs provided with an improved 
arrangement of support rollers for contact with support 
surfaces when the ramp is being moved between a working 
position and a stored position. The support legs are 
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provided with ground engaging rollers and associated brake 
mechanisms which are operable to brake the rollers against 
rotation when the ramp is in a working position. 
[0008] The above-mentioned features together with other 
unique aspects of the present invention will be further 
appreciated by those skilled in the art upon reading the 
detailed description which follows in conjunction with the 
drawings . 

BRIEF DESCRIPTION OF THE DRAWINGS 
[0009] FIGURE 1 is a side elevation of the folding ramp 

of the present invention in its folded position for storage 

in a suitable compartment on a motor truck, for example; 
[0010] FIGURE 2 is a detail side elevation of the folding 

ramp shown in FIGURE 1 with the intermediate support leg 

assembly rotated to a working position; 

[0011] FIGURE 3 is a view similar to FIGURE 2 showing the 

lower ramp of the folding ramp rotated to a working 
position; 

[0012] FIGURE 4 is a view taken generally from the line 
4-4 of FIGURE 1; 

[0013] FIGURE 5 is a detail view of the ramp intermediate 
support leg assembly taken generally from the line 5-5 of 
FIGURE 3; 

[0014] FIGURE 6 is a plan view of the folding ramp in an 
unfolded, working position; 

[0015] FIGURE 7 is a detail section view of the upper 
ramp section taken generally from the line 7-7 of FIGURE 6; 
[0016] FIGURE 8 is a detail section view taken generally 
from the line 8-8 of FIGURE 3; 

[0017] FIGURE 9 is an end elevation view of the upper 
ramp section taken from the end which is hinged to the lower 
ramp section; 
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[0018] FIGURE 10 is a detail section view of the latch 

mechanism for the intermediate support leg assembly and is 
taken generally from the same line as the view of FIGURE 7; 

[0019] FIGURE 11 is a detail view showing an alternate 

embodiment of an intermediate support leg assembly for the 
ramp of the present invention, partially sectioned; and 

[0020] FIGURE 12 is a detail section view taken generally 

along the line 12-12 of FIGURE 11. 

DETAILED DESCRIPTION OF PREFERRED EMBODIMENTS 
[0021] In the description which follows like parts are 

marked throughout the specification and drawings with the 
same reference numerals, respectively. The drawing figures 
are not necessarily to scale. 

[0022] Referring to FIGURE 1, the folding ramp of the 

present invention is generally designated by the numeral 12 
and is characterized by a so-called upper ramp section 14 
which is hingedly connected to a lower ramp section 16 so 
that the lower ramp section may be folded to the position 
shown in FIGURE 1 for storage in a suitable compartment 13 
which may comprise an open ended rectangular cross section, 
tubular storage box on board a motor truck, for example. By 
way of example a typical storage compartment may be a 
generally tubular box-like structure 13 disposed between the 
longitudinal frame rails of a motor truck chassis. As shown 
also in FIGURES 2 and 3, the folding ramp 12 is provided 
with an intermediate support leg assembly, generally 
designated by the numeral 18, which is hingedly connected to 
the upper and lower ramp sections at a common pivot axis 20, 
see FIGURES 1 and 8 also. 

[0023] As shown in FIGURES 8 and 9, for example, the 

upper ramp section 14 is provided with spaced apart hinge 
bracket members 22 which are disposed adjacent spaced apart 
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hinge bracket members 24 , FIGURE 8. Bracket members 24 are 
connected to the support leg assembly 18 and are also 
disposed adjacent spaced apart hinge bracket members 26 
which are secured to the lower ramp section 16. Each of the 
hinge brackets 22, 24 and 26 is provided with a suitable 
pivot pin bore in which a pivot or hinge pin 28 is disposed, 
as shown in FIGURE 8, to provide the common hinge or pivot 
axis 2 0 between the upper and lower ramp sections and the 
support leg assembly. 

[0024] Accordingly, the folding ramp 12 may be removed 

from the aforementioned storage position to a point wherein 
the leg assembly 18 may be swung from the position shown in 
FIGURE 1 to the position shown in FIGURE 2 followed by the 
step of swinging the upper ramp section 16 from the position 
shown in FIGURES 1 and 2, to the position shown in FIGURE 3. 
[0025] Referring now to FIGURES 6, 7 and 9, the upper 
ramp section 14 is characterized by opposed elongated rail 
members 32 between which are disposed side by side 
perforated deck plates 34 forming the ramp deck surface. 
The rails 32 may be formed of extruded metal, such as 
aluminum alloy, for example, and the deck plates 34 may also 
be fabricated of stamped, cast, or extruded aluminum plate, 
for example. The rails 32, as shown in FIGURE 9, have 
opposed curved flanges 32a and 32b and a recessed web 32c 
for receiving the side edges of the deck plates 34, 
respectively, as shown. The deck plates 34 may be secured 
to the rails 32 by welding or by mechanical fasteners . 
[0026] The upper end of the ramp section 14 is provided 

with a fixed, plate-like lip member 38 which includes 
opposed side edge flanges 38a secured to the opposed rails 
32 by welding, for example. The lip 38 is provided with 
spaced apart, depending, ramp locating bosses 40 which may 
be disposed in corresponding boss receiving holes 41a in a 
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vehicle load deck 41, see FIGURE 7, for securing the upper 
end of the ramp 12 in a working position. Bosses 40 may 
comprise plastic threaded nut members secured respectively 
to threaded round head screws 40a, FIGURES 6 and 7. A 
suitable tread plate 39, including spaced apart antiskid 
tread members 39a, may be interposed the lip 38 and the 
first deck plate 34, as shown in FIGURES 6 and 7. Tread 
plate 39 may be secured to the rails 32 in the same manner 
as the deck plates 34. 

[0027] As shown in FIGURES 7 and 9, the upper ramp 
section 14 is also provided with spaced apart support 
rollers 42 which are rotatably supported on ramp section 14 
adjacent its upper end by suitable channel shaped brackets 
44. The brackets 44 are suitably secured to respective ones 
of the rails 32, as shown in FIGURES 7 and 9. By locating 
the support rollers 42 adjacent the upper end of the upper 
ramp section 14, movement of the ramp 12 into and out of its 
storage position is facilitated. 

[0028] Referring further to FIGURES 6 and 9, the upper 

ramp section 14 is also provided with a first pair of 
opposed ramp manipulating handles 4 6 disposed adjacent the 
upper end of the upper ramp section and secured, 
respectively, to respective ones of the rails 32. The 
location of the handles 4 6 together with other manipulating 
handles to be described further herein is advantageous for 
manipulating the ramp 12 when moving the ramp between 
working and stored positions. As further shown in FIGURE 9, 
the hinge brackets 22 for the ramp section 14 each include a 
boss portion 22a which fits between the flanges 32a and 32b 
of the side rails 32. The hinge brackets 22 are suitably 
releasably secured to the side rails 32 by conventional 
threaded fastener assemblies 23, FIGURE 9, but may also be 
welded to the side rails . 
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[0029] Referring again to FIGURE 7, the upper ramp 

section 14 includes a latch catch member 50 mounted on the 
underside of one of the deck plates 34 comprising the end 
deck plate at the end of the ramp section 14 opposite the 
lip 38. Catch 50 is preferably centered between rails 32. 
The purpose of the catch 50 will be described in further 
detail herein. 

[0030] Referring further to FIGURES 6 and 8, the lower 
ramp section 16 is also characterized by opposed elongated 
rail members 52 substantially like the rail members 32 but 
generally of shorter length and including opposed flanges 
52a and 52b with an intermediate web part 52c having a 
channel formed therein, as shown in FIGURE 8, for receiving 
opposite ends of side by side deck plates 34. The deck 
plates 34 of the ramp section 16 are secured to the rails 52 
in the same manner as adjacent side by side deck plates 34 
are secured to the rails 32. The lower ramp section 16 is 
also provided with opposed generally fin-like slide members 
56 which are secured to the rails 52 by suitable threaded 
fastener assemblies 58 , as shown in FIGURE 8, as well as 
FIGURE 1. The replaceable slides 56 are preferably formed 
of a plastic, such as polypropylene, and are operable to 
engage the top wall 13a, FIGURES 1 and 4, of box or 
compartment 13 when the ramp 12 is being moved into or out 
of such box and to facilitate such movement. Thanks to the 
provision of the slides 56 of a material such as 
polypropylene, the slides provide just enough frictional 
resistance as they engage wall 13a to allow ease of 
management of the ramp as it is moved in and out of 
enclosure 13. Slides 56 are also dimensioned such as to 
engage top wall 13a without allowing ramp 12 to tilt 
excessively with respect to enclosure 13 as it is moved in 
or out of such enclosure. 



[0031] As further shown in FIGURES 6 and 8, the opposed 
hinge brackets 26 for the ramp section 16 are releasably 
secured to the rails 52 by suitable threaded fastener 
assemblies 27 and are spaced from the rails 52 by suitable 
spacer members 59. Fasteners 27 also secure opposed cam 
plates 60 to the side rails 52. Cam plates 60 are disposed 
for engagement with telescoping members of the leg assembly 
18 as will be described further herein. As further shown in 
FIGURES 6 and 8, the lower ramp section 16 has a distal lip 
member comprising an antiskid plate 39b disposed between and 
secured to the rails 52. The lower ramp section 16 further 
includes a second set of opposed handles 4 6 secured to the 
outside surfaces of the opposed rails 52 in the same manner 
that the first mentioned handles 4 6 are secured to the rails 
32 of ramp section 14 . 

[0032] Referring now primarily to FIGURES 4 and 5, the 

intermediate support leg assembly 18 is characterized by two 
spaced apart, elongated, generally rectangular tube-like 
support leg members 64 which are interconnected by frame 
members 66 and 68 . Within each support member 64 is 
disposed an elongated telescopically moveable tubular 
support leg 70 which includes rollers 72a and 72b suitably 
supported thereon at opposite ends thereof. Each support 
leg 70 is also preferably characterized as a rectangular 
cross section tubular member and is disposed within a 
tubular leg member 64 for sliding movement over a limited 
distance as determined by two spaced apart support pins 73 
which are secured to the leg member 64, respectively, and 
extend through elongated slots 74 formed in the respective 
tubular leg members 70. Accordingly, the tubular leg 
members 70 are disposed for limited sliding or telescoping 
movement within the leg members 64 between the position 
shown in FIGURES 3 and 5 and the position shown in FIGURE 2. 
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In fact, the leg members 70 are moved into the position 
shown in FIGURE 2 relative to the leg members 64 by 
engagement of rollers 72a, respectively, with the respective 
cam members 60 supported on the ramp section 16 adjacent the 
end which supports the hinge brackets 26. 

[0033] Accordingly, when the ramp 12 is withdrawn from 
its storage position, initially, the leg assembly 18 is 
rotated from the position shown in FIGURE 1 to the position 
shown in FIGURE 2. When this action takes place the rollers 
72a engage the respective cams 60 forcing the leg members 70 
to extend downward relative to the leg members 64 so that 
rollers 72b engage the ground G, as shown in FIGURE 2. 
However, when the ramp section 16 is rotated from the 
position shown in FIGURE 2 to the position shown in FIGURE 
3, the cams 60 move out of engagement with rollers 72a and 
the weight of the ramp 12 causes the leg members 64 to move 
downward relative to the leg members 70 so that the lower 
distal ends of the leg members 64 engage the ground G and 
rollers 72b are retracted upwardly within the leg members 
64, as shown in FIGURES 3 and 5. 

[0034] Referring further to FIGURES 4 and 5, the support 
leg assembly 18 advantageously includes spaced apart ramp 
manipulating handles 80 which are supported on the frame 
member 68, as shown. In the folded condition of the ramp 
assembly 12, as shown in FIGURE 1, the handles 80 face a 
person addressing the folded ramp 12 and are readily 
accessible for pulling the ramp 12 out of its boxlike 
compartment or enclosure 13 or returning the ramp to the 
enclosure . 

[0035] Still further, as shown in FIGURES 4, 5 and 10, 
the folding ramp 12 of the present invention includes an 
improved latch mechanism for latching the intermediate 
support leg assembly 18 in the working position shown in 
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FIGURES 2 and 3. The latch mechanism includes a latch 
member 82 which is pivotally mounted on a support bracket 84 
supported on frame member 68 generally midway between legs 
64. Support bracket 8 4 comprises a generally rectangular 
tube shaped member which is suitably mounted on frame member 
68 and supports a pivot pin 8 6, FIGURE 10, for supporting 
the latch member 8 2 for pivotal movement thereabout and on 
bracket 84. A torsion coil spring 88, FIGURE 10, is 
supported on pin 8 6 and includes a first arm 88a engaged 
with latch member 8 2 and a second arm 88b engaged with 
support bracket 84, as illustrated in FIGURE 10. Latch 
member 82 includes a hook part 82a disposed on one side of 
pivot pin 8 6 and a handle part 82b disposed opposite the 
hook part and which may be manually grasped to pivot the 
latch member 82 about the pin 86 against the bias of spring 
88. 

[0036] Accordingly, when the leg assembly 18 is rotated 
to the position shown in FIGURES 2, 3 and 10, latch member 
82 is biased by spring 88 to automatically engage catch 50 
as the leg assembly is swung into the position shown in 
FIGURES 2, 3 and 10. However, when it is desired to rotate 
the support leg assembly 18 from the position shown in 
FIGURE 2 back to the position shown in FIGURE 1, the latch 
member 82 may be grasped at the handle part 82b and rotated 
against the bias of spring 88 (in a counterclockwise 
direction, viewing FIGURE 10) so that the hook part 82a will 
move clear of the catch 50 as the leg assembly is rotated to 
the position shown in FIGURE 1. 

[0037] Operation of the ramp 12 is believed to be readily 

understandable from the foregoing description. However, 

briefly, the ramp 12 may be removed from its storage 

compartment or enclosure 13 by grasping one or more of the 

handles 80 and sliding the ramp, in its folded position, 
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partially from the compartment until the leg assembly 18 may 
be rotated to its working position. Movement of the ramp 
assembly in and out of the compartment 13 is facilitated by 
the rollers 42 and slide members 56. Prior to removing the 
ramp 12 completely from the compartment 13, and while the 
ramp remains supported in the compartment, the leg assembly 
18 is rotated to the position shown in FIGURE 2 so that the 
rollers 72b are operable to support the ramp when it is 
removed substantially from the compartment. 

[0038] Once the ramp 12 is at least partially removed 

from the compartment 13, the handles 8 0 and/or the handles 
4 6 may be grasped to further assist in moving the ramp. 
When the leg assembly 18 is rotated to the position of 
FIGURE 2, the latch 82 automatically engages catch 50 to 
lock the leg assembly in the position of FIGURE 2 to prevent 
inadvertent rotation which would possibly result in the ramp 
collapsing or falling to the ground G. Opposed stop members 
8 5 are mounted on frame member 68, FIGURES 4 and 5, and are 
engageable with flanges 32b of rails 32, FIGURE 10, to limit 
movement of leg assembly 18 to the working position shown. 
Once the leg assembly 18 is in a ramp supporting position, 
the ramp 12 may be moved further from the compartment 13 
until the lip 38 rests on the edge of the compartment or the 
upwardmost end of the ramp section 14 rests on the 
compartment. The ramp operator may then lift the upper end 
of the ramp section 14 to position it on the load bed 41, 
generally in the position as shown in FIGURE 7, for example, 
with bosses 41 disposed in the cooperating receiving bores 
41a, one shown in FIGURE 7. Alternatively, the uppermost 
end 14a, FIGURE 7, of the ramp section 14 may simply rest on 
the load deck 41 if a working angle of the ramp is such as 
to allow the lip 38 to essentially be flush with the surface 
of the load deck. 
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[0039] After positioning the ramp 12 as just described, 
the ramp section 16 may be rotated from the position shown 
in FIGURES 1 and 2 to the position shown in FIGURE 3 by 
grasping one of the handles 46 on ramp section 16, for 
example. The handles 46 are preferably placed approximately 
sixty percent of the length of the ramp section 16 from the 
hinge pivot axis 20 between the ramp section 16 and the ramp 
section 14. As the ramp section 16 is moved to the position 
shown in FIGURE 3, the cams 60 move away from the rollers 
72a allowing the support leg members 7 0 to move 
telescopically upward with respect to the support leg 
members 64 whereby the support leg members 64 then move into 
engagement with the ground G as shown in FIGURE 3. The ramp 
12 is now ready for use for loading and/or unloading cargo 
with respect to the load deck 41. 

[0040] When it is desired to replace the ramp 12 within 
compartment 13, the process just described is essentially 
reversed, that is, the ramp section 16 is folded back to the 
position shown in FIGURES 1 or 2 and the upper end of ramp 
section 14 is placed partially back in the compartment or 
enclosure 13 preferably to a point wherein the slides 56 are 
operable to engage top wall 13a and prevent the ramp from 
falling to the ground G when the leg assembly 18 is folded 
back to its storage position. The latch handle part 82b is 
then grasped by the ramp operator to rotate the latch 82 out 
of its locking position with respect to the catch 50, at 
which time the leg assembly 18 may be rotated back to the 
position shown in FIGURE 1. Prior to unlocking the leg 
assembly 18 from its working position shown in FIGURES 2 and 
3, the upper end of the ramp section 14 may be, as 
described, at least partially positioned back within the 
storage compartment 13 so that the ramp 12 is supported 
within the storage compartment prior to retraction of the 

-12- 



leg assembly 18 to its non-working position, as shown in 
FIGURE 1. The latch 82 is advantageously centered between 
opposite sides of the ramp 12 so that it may be grasped from 
either side of the ramp during operation to fold the leg 
assembly to its storage position. 

[0041] Referring now to FIGURES 11 and 12, an alternate 

embodiment of an intermediate support leg assembly is 
illustrated and generally designated by the numeral 100. 
The support leg assembly 100 may be connected to the ramp 
sections 14 and 16 in place of the support leg assembly 18 
in substantially the same manner as the ramp sections are 
connected to the support leg assembly 18. The support leg 
assembly 100 is, except as described herein, essentially 
like the support leg assembly 18 and includes spaced apart 
generally rectangular cross section tubular leg members 102 
and 104 which are substantially like the leg members 64 of 
the leg assembly 18. Leg members 102 and 104 are 

interconnected by frame members 66 and 68 in the same manner 
as for the support leg assembly 18. They support leg 
assembly 100 also includes spaced apart pivot brackets 26 
secured to the respective tubular leg members 102 and 104, 
again in the same manner as brackets 26 are connected to the 
legs 64 for the support leg assembly 18. 

[0042] Referring further to FIGURES 11 and 12, each of 

the tubular support legs 102 and 104 is adapted to support a 

roller 106 partially therewithin as shown in the drawing 

figures and mounted for rotation on suitable axle members 

108, respectively. The rollers 106 are supported for 

rotation on the respective legs 102 and 104 but do not 

retract within the legs as with the embodiment shown in 

FIGURES 4 and 5. Each roller 106 is operable to be engaged 

by a generally rectangular block shaped brake shoe 110 as 

shown by way of example in FIGURE 12 for the roller 106 
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mounted on the support leg 104. Brake shoes 110 are 
slidably mounted within the respective tubular legs 102 and 
104 by support pins 112 for limited axial movement therein, 
respectively. Pins 112 project through elongated slots 113 
formed in brake shoes 112, as shown by example in FIGURE 12. 
Each brake shoe 110 is supported for sliding movement in the 
leg 102 or 104 in a standoff position from the walls of the 
leg by suitable bearing pads 114, as shown in FIGURE 11. 
Brake shoes 110 are each connected to a suitable linkage, 
including a link 116 mounted for pivotal movement, as shown, 
and an axially extending link 118. Link 118 is connected to 
a brake actuator member 120 comprising an elongated 
rectangular cross section tube telescopically supported 
within respective ones of the leg members 102 and 104. Each 
brake actuator member 120 is mounted for limited sliding 
movement by a transverse pin 124 mounted on each of the legs 
102 and 104, as shown by example in FIGURE 12. The pins 124 
project through cooperating elongated slots in the 
respective actuator members 120, as indicated by slot 125 in 
FIGURE 12, by way of example. Actuator members 120 are 
biased upwardly, viewing FIGURES 11 and 12, by coil springs 
121, suitably supported within the respective legs 102 and 
104. The upper end of each actuator member 120 supports a 
contact block 126, preferably formed of a suitable durable 
plastic, for engagement with the respective cam plates 60 of 
the ramp section 16. 

[0043] Accordingly, with the ramp 12 modified to include 

the support leg assembly 100, in place of the support leg 

assembly 18, when the ramp is withdrawn from its storage 

position, the leg assembly 100 is rotated from the same 

position as that of the leg assembly 18, shown in FIGURE 1, 

to a position corresponding to the position of the leg 

assembly 18, as shown in FIGURE 2. When this action takes 
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place , the blocks 12 6 engage the respective cam plates 60 
forcing the brake actuator members 120 downwardly with 
respect to the tubular leg members 102 and 104, against the 
bias of the compression springs 121 mounted within the 
respective leg members, to effect movement of the brake 
shoes 110 out of forcible engagement with the respective 
rollers 106. In this way the ramp 12 may be moved into a 
working position since the rollers 106 are free to rotate. 
However, when the ramp section 16 is rotated from a position 
corresponding to that shown in FIGURE 2 to a position 
corresponding to that shown in FIGURE 3, the cam plates 60 
move out of engagement with the blocks 12 6 and the 
compression springs 121 urge the brake actuator members 120 
upwardly, viewing FIGURES 11 and 12, effecting rotation of 
the links 116 to forcibly urge the brake shoes 110 into 
braking engagement with the rollers 106 whereby the support 
leg assembly 100 is not free to move with respect to the 
ground G and thus supports the ramp in its working position. 
[0044] When the ramp section 16 is moved back to its 

folded position, the cam plates 60 forcibly engage the 
blocks 126 and effect movement of the brake shoes 110 away 
from forcible engagement with the rollers 106 thereby 
permitting movement of the ramp and the support leg assembly 
100 for replacement to a stored position or for 
repositioning to a different working position. 

[0045] The construction of the ramp 12, including the 

support leg assemblies 18 and 100, is believed to be within 
the purview of one skilled in the art based on the foregoing 
description and the drawings. Conventional engineering 
materials may be used to construct the various parts of the 
ramp 12 and which are known to those skilled in the art of 
cargo loading and unloading ramps . 
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[0046] Although preferred embodiments of the invention 
have been described in detail herein, those skilled in the 
art will recognize that various substitutions and 
modifications may be made without departing from the scope 
and spirit of the appended claims. 
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